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Schematic of the Claimed Invention 
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Exemplary Claims on Appeal 

36. A method for production of an antibody that specifically binds 
an antigen of interest, the method comprising the steps of: 

cultnring a recombinant Pichia cell, the cell comprising a vector 
comprising a first and a second expression cassette, wherein: 

said first expression cassette comprises a first promoter operably 
linked to a nucleic acid encoding an immxmoglobulin light chain operably 
linked to a first signal peptide; 

said second expression cassette comprises a second promoter operably 
linked to a nucleic acid encoding an immunoglobulin heavy chain operably 
linked to a second signal peptide, 

and said culturing provides for expression of the immunoglobulin light 
and heavy chains; and 

harvesting specific antigen-binding antibody firom culture supernatant, 
which antibody specifically binds an antigen of interest. 

47. A Pichia expression vector comprising: 

a first and a second expression cassette, said first cassette comprising a 
first promoter operably linked to a nucleic acid encoding an immunoglobulin 
light chain operably linked to a first signal peptide, and said second cassette 
comprising a second promoter operably linked to a nucleic acid encoding an 
immunoglobulin heavy chain operably linked to a second signal peptide, 

wherein introduction of said vector into a Pichia host cell provides for 
production of a recombinant immunoglobulin protein that specifically binds 
an antigen and is secreted by the host cell. 
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REJECTIONS ON APPEAL 



I. Whether The Invention As Claimed In Claims 36-39 And 42-50 Is 
Obvious Under 35 U.S.C. §103 In View Of: 

A. HORWITZ (PNAS 85:8678-8682, 1988); 

B. Cregg (Developments in Industrial Microbiology 29:33-41, 
1998); 

C. The Invitrogen Catalog (1997) (published 1/97, Yeast 
expression pages 14-19 and Master Catalog Amendment 
Notice for pPICZ vectors form 4/15/96); 

And 

D. Robinson (USPN 6,204,023) 



II. Whether The Invention As Claimed In Claims 36-39 And 41-50 Is 
Obvious Under 35 U.S.C. §103 In View Of: 

A. HoRWiTZ (PNAS 85:8678-8682, 1988); 

B. Cregg (Developments in Industrial Microbiology 29:33-41, 
1998); 

C. The Invitrogen Catalog (1997) (published 1/97, Yeast 

expression pages 14-19 AND MASTER CATALOG AMENDMENT 

Notice for pPICZ vectors form 4/15/96); 

D. Robinson (USPN 6,204,023) 
And 

E. Vanderlaan (USPN 5,429,925) 
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SUMMARY OF THE CITED ART 



The references that are the basis for the § 103(a) rejection are cited for their 
disclosures are follows: 

HORWITZ 

- sinsle expression cassette vector system for production of functional 
antibodies in Saccharomvces cerevisiae. 



The Invitrogen Catalog 

sin2le expression cassette vector system for Pichia 

Vanderlaan 

anti-dioxin antibody , 

Robinson 



dual expression cassette vector system for producing functional 
antibodies in mammalian cells 

use of sinsle expression cassette vector to produce functional antibody 
in Saccharomvces cerevisiae C^yeasfl 

asserted suggestion that a dual expression cassette system could be 
used for antibody production in ^^veasf^ 



Robinson is the critical reference for both rejections on appeal. 

Robinson assertedly provides 

1) dual expression cassette vectors and 

2) a suggestion to use dual expression vectors in "yeast" 



Cregg 



Pichia alcohol oxidase promoter . 
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SUMMARY OF APPELLANT^S 

POSITION 

• The prima facie case of obviousness has not been made for at least the following 
reasons: 

o The assertion that Robinson provides a suggestion to use a dual expression 

cassette vector in Pichia is based on an incorrect and improper interpretation 

of the term "yeast" in Robinson 
o Regardless of what "yeast" means, is there is no reasonable expectation of 

success in using a dual expression cassette in Pichia to successfully produce a 

functional antibody. 

o Regardless of what "yeast" means, the art, using no uncertain terms, teaches 
away from the claimed invention. 

• Appellant's position is supported by facts. 

• Appellant's analysis of the facts and position are supported by a declaration by 
James B. Trager, Ph.D., an expert in the field of yeast molecular biology who is 
an uninterested declarant. 

• The Examiner has never provided factual evidence to rebut Appellant's position. 

• The facts on the record have not been given their full evidentiary weight as a 
whole. 



6 



Exhibits For Oral Hearing 

Appeal. No. 2004-2134 



Atty Dkt. No.: UCAL-269 
USSN: 09/425,075 



SUMMARY OF APPELLANT'S 
POSITION (con'd) 



1) In order to establish the Examiner argues that Robinson suggests the 

CLAIMED invention BECAUSE ROBINSON STATES: 



The following approaches can be taken to simultaneously 
express both light and heavy chain genes in yeast. 

(1) The light and heavy chain genes are each attached to 
a yeast promoter and a terminator sequence and placed 
on the same plasmid. This plasmid can be designed for 
either autonomous replication in yeast or integration at 
spccijBc sites in the yeast chromosome. 



Robinson col. 15, lines 13-20. 

The suggestion to use a dual expression cassette vector to express an antibody in 
Pichia is not provided by any of the other cited prior art references, thus the teachings of 
Robinson are critical to this rejection. 

One of skill in the art, the term "yeast" can either mean either: 

a) a particular genus of fungi that encompasses over 25,000 different genera and 
species of yeast, which broad genus would include Pichia, or 

b) a single species of fungi, Saccharomyces cerevisiae. 

The Examiner's Position: "yeast" in Robinson is a generic term that encompasses 
Pichia, thus providing the suggestion to use a dual expression cassette vector in Pichia, 

Appellant's Position: The term "yeast", as used in Robinson, means "Saccharomyces 
cerevisiae'\ If this is the case, then there is no suggestion in Robinson to use a dual 
expression cassette in Pichia. 



The context of Robinson's use of the term ^^yeast" demonstrates that the term 
"yeast" as used in Robinson, means ^^Saccharomyces cerevisiae^\ 



FACT: 
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SUMMARY OF APPELLANT'S 
POSITION rcon'd^ 

FACT: 

The context of Robinson's use of the term "yeast" demonstrates that the term 
"yeast" as used in Robinson, means ''Saccharomyces cerevisiae^\ 

Supporting evidence for this statement is foimd throughout Robinson's disclosure, 
particularly at the following: 



Robinson refers to the 5. cerevisiae gene as "the yeast invertase gene", (Robinson, 
col.44, lines 40-47; emphasis added) 

Yeast cells are capable of recognizing mammalian secre- 
tion signal sequences and of directing secretion of mamma- 
lian proteins (Hitzmao el aL, supra). There is, however, 
evidence which suggests that certain native yeast signal 
sequences are more effective than mammalian signal 
sequences at directing secretion of some mammalian pro- 
teins from yeast (Smith et al.. Science 229:1219 (1985)). 
One example is the signal sequence f or the yeast invertase 
gene. To improve the eflBciency of light and heavy chain 

Other examples: 

Robinson refers to the S. cerevisiae PGK promoter as "the yeast PGK 
promoter", (Robinson, col. 9, lines 41-50; emphasis added). 
Robinson refers to the origin of replication of the 2-micron plasmid 
endogenous to S, cerevisiae as "the yeast origin of replication, oriY, a cis- 
acting sequence (REP3) from the yeast endogenous 2-micron plasmid." 
(Robinson, col. 45, line 59-col 46, line 4; emphasis added). 

FACT: 

At no point in the disclosure does Robinson define "yeast" as anything other 
than S. cerevisiae, and never uses the term "yeast" to describe anything other than S. 
cerevisiae. 
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SUMMARY OF APPELLANT'S 
POSITION (con'd) 

Appellant's analysis of Robinson is supported by Dr. Trager's analysis: 

11, As is known by the Skilled Person, the word "yeast" has one of two nieanings, 
depending on the context of how it is used. I n the first naeaning, "yeasf ' solely refers 
to the s pecies of Saccharomyces cereyisjae, comoionly known as *T)tewer*£ yeast"* 
For example, if a Skilled Person says he wodcs in a "^ast lab", he is indicating that 
he works in a lab that works on S. cerevisiae, J n the second meaning, "yeast*' refers to 
a genus of fimgi that encogqsasses over 25,000 species ftom the following families 
S accharomyes, Pichia, Candida, SchSzosaccharomyces , Neurospora, and others. As 
an example, throu^out this declaration I have used the word '*yeasf ' in its second 
meaning, refening to a genus of fimgi. In other words, depending on the context of 

how the word *^aBt*' is used in a reference, it refers to either S. cercvisiae, or a genus 
of over 25.000 species of fungi. 

12. From the context of how die word "yeast" is used in Robinson, a SkiUcd Pcsson 
would recognize that Robinson uses the word yeast with its first meaning, as a 
reference to 5. cerevisiae. A Sldlled Person would recognize this because Rotnnson 
uses the terms, 'V^ast** and cerevisiae** interchangeably. For example, Robinson 
refers to the S. cereyisiae gene as "the yeast invertase gene", refers to the 5. cerevisiae 
PGK promoter as "the yeast PGK pionwter", and refers to orig^ of replication of 
the 2-micron plasmid endogenous to S. cerevisiae as '"the yeast origin of rq>lication, 
on Y, a cis-acting sequence (REP3) ftom the yeast endogenous 2-micron plasmid" At 
no point in the disclosure does Robinson suggest that "yeasr «icon«>asses anythmg 
other than 5. cerevi$iae» 

Trager declaration, ^11 and 12 (emphasis added). 

CONCLUSION: The term "yeast" in Robinson has been incorrectly and improperly 
construed to mean a generic term encompassing a genus of fungi encompassing Pichia. 
Instead, Robinson at best merely suggests a dual expression cassette for expressing 
antibodies S. cerevisiae. 

This suggestion is not provided by any of the other cited prior art references, and thus 
the rejection is improperly established. 
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SUMMARY OF APPELLANT'S 
POSITION (con'd) 

2) REASONABLE EXPECTATION OF SUCCESS: 

Regardless Of What "Yeast" Means, Is There Is No Reasonable 
Expectation Of Success In Vsi^g ADual Expression Cassette In Pichia To 
Successfully Produce An Antibody. 

FACT: 

The common knowledge of the ordinarily skilled artisan would lead him to 
believe the claimed invention would not be expected to work 

In particular, Dr Trager declared: 

|; 17. The Livention involves a dual expression cassette vector for ap^ession of 

immunoglobulin heavy and lig}it chains of an antibody. Because iwo e^q^aon 

■ cassettes are on the same vector, a SkUlcd Person, would not have any reasonable 

I expectation of success in making and U3ing such a vector because of the probl^ns 

I associated with intia-molecular recombination (e,g> occurring when two parts of a 

I vector are similar in nucleotide sequence), transcdptionBl interference (e,g. occurring 

I when transcription of one expression cassette does not terminate properly, so that 

I transcription "reads through" so as to interfere witid transcription of the second 

I expression cassette), and transl^onal interference ( e.g. occurring when 

transcriptional readnhrough of the first expression cassette produ^ an amisense 
molecule that interfeares with the translation of the RNA from the second repression 
cassette). Such problems are commonly associated with such dual expression cassette 
vectors, especially when the expression cassettes contain polynucleotides with similar 
or identical sequences (for exan^le similar promoters, signal sequeace-encoding 
polynucleotides or tenninatons), Ttie usual way of making vectors usually mvolves an 
int^mediate vector production step in bacteria ie.g,, E. coif) these problems would 
pose serious technical barriers. Thus, even if these problems only happened In 
bacteria, they would still impact the question of whether or not a Skilled Person 
would make and use such a vector, 
(see also Trager declaration ^^j 15-16) 
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SUMMARY OF APPELLANT'S 
POSITION (conM) 

3) TEACHING AWAY; 

-- Regardless of what ^^yeast" means, the art, in no uncertain terms, 
teaches away from the claimed invention. 

Holliger (Methods in Mol Biol 2002 178:348-357) reviews antibody expression in Pichia. - 

FACT: Holliger teaches away from use of a dual expression cassette vector 

Holliger, p. 351 (emphasis added). 

Ab Fragment Expression in P. pastoris 351 

5. Sterile MiltiporeH^. 

6. lMsoibiU>i(SORBX 

7- Fickia cxfxessksn vectots: pPIC <AOX promoter) or pGAPZ (hmtYOgen) {see 
Note 4) . BoA yecibm have a C-temd oal c-myc q^xope lag for coavaii»it tBunn* 
nodetcction widk za antt-myc Ab (9EiO) (InvitrogenX as wdl as a C-tmmBal 
hexahistidine tag for immobilized metal-afGnity chiomatagrapby (IMAC) 
purificatkra. 

8. Ab ctooc Becmise Ucistnmtc expcessicfn works only poorly in PuMa (mdilcB 
Escherichia caS), it is pr^er^le to use sing|o<haift Ab fcmOts (e,g., scPv» 
<iiabodv) > IVo-diaia Ab fbnnats (e-g^ FVs^ Fabs^ biq>edfic diabodics) regaire 
that the two cfaaiiisbeckHied aad transfonned separatdy. 



Dr. Trager declared Holliger discourages use of dual expression cassette vectors in 
Pichia. (see next page) 

Examiner: (Examiner's Answer, pg. 1 1) - dismissed Holliger because "would not have been 
available to the skilled artisan at the time of the invention and the argument is moot" 

Rebuttal: 

Holliger is a review article and cites publications ONLY from 1999 - 2000 

The instant application was filed in 1999 with a 1998 priority date 
Holliger reviews the art relevant to the time of the invention 



See also - Ex parte Erlich, 22 USPQ 1462 (Bd. Pat. App. & Inter. 1992) (MPEP §2124) - 
(references which do not qualify as prior art because they postdate the claimed invention may 
be relied upon to show the level of ordinary skill in the art at or around the time the invention 
was made) 
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SUMMARY OF APPELLANT'S 
POSITION (con'd) 

3) TEACHING AWAY: 

Dr Trager agrees with the analysis of HoUiger: 

21, The second of these references, HoUiger {Meihods tn Mol Biol 2002 178:348- 
357; Exhibit B), states, in point 8 on page 351 "Because bidstronlc expression works 
only poorly in Pichia (unlike £ cc^li), it is preferable to use single^iiain Ab fonnatSi 
Two chain Ab fonnats require that the tw o chains be cloned and transformed 
separately ". (Underlining added). HolUnger, therefore, appears to say that single 
expression cassette vectors are reo aired if expression of two different chains of an 
antibody is desired. 

22. Based on the foregoing discussion, it is my unequivocal opinion that a Skilled 
Person, in view of the cited publications (ix., Robinson et alt efc), would not find the 
invention obvious because die literature and common knowledge in the field would 
lead them away from doing so. Given that two different reviews of ttie field of 
antibody expression in Pichia categodcally and in no uncertainty direa gw^fram 
using dual expression cassette veaors, why would a SldQed Person expect it would 
work? 
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CONCLUSION 

For at least the reasons summarized here, as well as those further articulated in the 
Appeal Brief, the rejections of the claims under 35 U.S.C. §103(a) should be withdrawn. 
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